THE WORK PLAN 


TO DETERMINE THE CONDITION AND NEEDS OF PAVEMENTS AND SHOULDERS 


OF THE NEW YORK STATE HIGHWAY SYSTEM 


DONALD N. GEOFFROY 
TECHNICAL SERVICES DIVISION 
TASK FORCE CHAIRMAN 


duiiet,: 1987 


NEW YORK STATE DEPARTMENT OF TRANSPORTATION 
MARIO M. CUOMO, Governor FRANKLIN E. WHITE, Commissioner 





- ae ~~ eT A 
“ - - . . x bs ~ 
= * E ~ 
- 
a . wt, . a = 

4 ms «< ,, . " 
e * 2 on 

— ~ - - * ’ , 

an es - 
» = $on, 














: . 
“i - ge 
= 
aM ~ 
ee 
Sty : 
7 i : * 
r < neal 
SIA es = 


.. 


ee 
: 


MEMORANDUM 
DEPARTMENT OF TRANSPORTATION 


TO: Franklin E. White, Commissioner, 5-506 ’ 
FROM: Donald N. Geoffroy, Technical Services Division, 7A-210 


SUBJECT: WORK PLAN TO DETERMINE THE CONDITION AND NEEDS OF PAVEMENTS AND SHOULDERS 
OF THE NEW YORK STATE HIGHWAY SYSTEM 


DATES wulyely, 1937 


At the May 27, 1987 meeting on CIMS, you appointed a Task Force to 
produce a plan to develop products for the entire state highway system 
that are similar to those generated at the level of the interstate 
system. 


Attached is the work plan for your approval. The overall goal is to 
determine the condition and needs of pavements and shoulders of the 
state highway system. A number of factors are critical for the 
non-interstate system, namely: large mileage, variation in the drainage 
conditions, non-uniformity in the construction and treatment histories, 
variable shoulder standards and variable traffic volumes. These factors 
plus the existence of a large urdan and: suburban component dictate the 
need to develop a survey methodology that will collect distress data at 
a degree of detail that is different from that used for the interstate 
system. 


Tne detailed scope of work and required activities that appear in the 
work plan have been formulated on the basis of the experience we have 
gained in developing the Interstate Distress Survey. while the latter 
required an effort extended over a period of approximately three (3) 
years, the present work plan will achieve the development of the dis- 
tress survey, distress-treatment matrices (including service lives and 
costs) and data management capability within sixteen (16) months. 
Furthermore, in accordance with the work plan, the survey of the entire 
state highway system will be completed within twenty (20) months while 
the data will be analyzed and final reports on the condition and needs 
for pavements and shoulders will be available within twenty-five (25) 
months from the date of the approval of this project. Figure 1 (page 8) 
of the work plan shows the diagram of odjectives for the required 
activities. A month-by-month schedule is shown in Table 3 (page 33) 
based on the optimal coordination of activities appearing in Figure 2 
(page 32). 


The work plan is the product of a joint effort of the Department groups 
that compose the appointed Task Force. Representatives of these groups 
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met on June 22 to develop the scope of work and the sharing of 
responsibilities for achieving the identified objectives. Table 4 (page 
36) shows the participation of each group in the various activities of 
CilS vraiecumer rt Laleves sec ulact tie Technical Services ‘Division has 
the lead role in engineering activities, the Planning Division in the 
data collection and handling methodology and IRM in data management and 
software development. Special efforts have been made in the work plan 
to render the products of this project congruent with the Department's 
overall plans (e.g., use of ORACLE as database software, etc.) Draft 
copies of the work plan were circulated on June 25 and all members of 
the Task Force had an opportunity to review and comment on the work 
plan. The Information Resources Manager requested more time to 
adequately develop his resource estimates. The Planning Division 
responded expressing reservations inlcuding the fast pace of this 
effort. 


A critical aspect of this project is the time period within which 
products for the entire state highway system must be developed and 
implemented. This results in the need for the resources listed in Part 
8 (page 37). The plan and schedule build upon the knowledge and experi- 
ence gained from developing and implementing tne Interstate Distress 
Survey. Dr. D. A. Grivas from RPI has been an integral part of the 
development effort for the Interstate Distress Survey. The schedule 
provided: in, Table ¥S assumes that. Or. Grivas,, will continue to be 
available to the Technical Services Division to assist in developing the 
methodology for the entire state highway system. It is estimated that 
this schedule would need to be slipped at least six months if Dr. Grivas 
is not available to assist the Technical Services Division. 


Three decision points have been identified in the schedule appearing in 
Table 3 (page 33). The first decision point will address the selection 
of the survey methodology while the second decision point will address 
the manner in which the condition and needs of the state highway system 
will be reported to the various users. At the third decision point, the 
PULUTeESCITection 01) thissproject) will be examined.: Technical. concerns 
during the first two decision points will be addressed by the Task 
Force. The possibility exists for the need to request additional 
resources in the form of contractual services (for example, in 
conducting part of the survey or developing software for data analysis) 
Ii eOrder sos Commletew this project. Requests: for ‘such. ‘contractual 
services will be made only after a thorough evaluation of all options 
and a determination that the needed resources are not available within 
the Department. 


On behalf of the Task Force, I request your approval of this plan and 
permission to proceed. 


DNG: dod 
Attachment 


cc: J. K. Mladinov, Exec. Deputy Comm., 5-506 
C. E. Carlson, Deputy Comm. for Dept. Operations, 5-503 
H. L. Peyreorune, Asst. Comm. for Public Transportation, 5-502 
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H. El Dib, Asst. Comm. for Admin. & Finance, 5-511 
W. Shiatte, Office of Engineering, 5-504 

Clash, Special Assistant to the Commissioner, 5-505A 
Rossi, Planning Division, 4-115 


A Caswell, GRIC Task Force, 5-401 


. Egan, Program Planning & Management Group, 5-5148 

- Newman, Program Planning Bureau, 5-515 

; Kikillus, Regional Design Engineer, Region 8, Poughkeepsie 
. Malchow, OSPAMS, 5-520 

McCarthy, Budgeting Bureau, 5-417 

Brentzel, Information Resources Management, 5-215A 

. Thomas, Highway Maintenance Division, 5-217 

- Moody, Soil Mechanics Bureau, 7-102 
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SUMMARY 


The present document outlines the work plan that will be followed in 
order to determine the condition and needs of pavements and shoulders of the 
New York State highway system. This work plan has been prepared in response 
to a directive by the Commissioner and other Department Executives to develop 
and implement products for the entire state highway system that are similar 
to those generated for the interstate system. 


A number of factors are critical for the non-interstate system, such as 
large mileage, variation in the drainage conditions, non-uniformity in the 
construction and treatment histories, variable shoulder standards and vari- 
able traffic volumes. These factors plus the existence of a large urban and 
suburban component dictate the need to develop a survey methodology that will 
Gollect. distress. datasal a-degree.of detail) that-is different from .that.used 


for the interstate system. 


The scope of work involves a total of fifteen activities that must be 
undertaken witnin time periods specified so as to allow the timely completion 
Of. this -project. «Included» in -the *scope, of work, are the. development. of a 
distress survey methodology, the establishment of appropriate treatments 
(with associated service lives and costs) and the development of software 
to analyze and report the condition and needs of pavement and shoulders. 
Each .activity .is..deseribed inm.the. document. in terms -of.its) objective, 


rationale, specific tasks, required resources and deliverables. 


A month-by-month schedule of the activities is provided in the work 
plan. It has been formulated to achieve optimal coordination among the 
various activities, using best estimates of the time periods required to 
complete the identified objectives.- Decision points during the execution of 


porary 

ii 50 Wolf Road, POD 3 
any, New York 1223” 

Albany, Nev 


vi 


Pres” a oe > 
9d Jeum Jet esitivitos seesaat ie bt Saiki ATOWS: 










«aon 


i ‘ ) 7! er 
bswollo? #¢@ ebiee vertu rei “i 


13 to erabluaele ‘ong: etnemavie 


yA ea 














out 
ate ont er 07} 

| Rees, re: 

dove ,mateye etejezeini-ncn) ee sot isbiaie. sts e10so8¥ i Tacman AC 

al yilarnetinvenon. ,2 fens even ert ni nol to Lay 

-iisv bone ebiabnete tebivere @ideipev caphyotele sramisert 

nediw sori # Oo sonegeine orig Enh epites) eon cam 

\ sy 4p ' 


jad yoolotvorigem vovivee « any ‘been Ord ete2°!: 


fang maxt dnemstitb el gat ites mera 3 


Pua Os ,* a 
: A‘) Lente iS => - o= —_ 






ae 


ia ‘abeltea- emlsy 2 ne 
hp ‘ bebwion? 

_sigalovon tem 
il solviee Ol 






ew P citien Dee oo r ee 
SACD ¥ foes iL. he «I > wo hie Od a be - » balvigm 















.e1sbivora bag, jremeveg Yo eesti, laie 

vidosido sft 0 ‘emast ni srewRay 
.2ice avis bre ecm 

xtow: az Al bob ivorg ‘at aot? Husa 


ej prone neltenkos aot “Oh ‘tanta sis oe 
Q2 pentunes ore a 





this project have been also identified in the schedule. 

In accordance with the established schedule, the development of the 
distress survey methodology, distress-treatment matrices (including service 
lives and costs) and data management capability will be achieved within 
sixteen (16) months. The survey of the entire state highway system will be 
completed within (20) months while the data will be analyzed and final 
reports on the condition and needs for pavements and shoulders will be 
available within twenty-five (25) months from tne date of the approval of 


Garsepro ject. 


The participation of the various groups that constitute the Task Force 
is described in the document. Each of the fifteen activities involves a Lead 
Group and Member Groups which are charged with tne completion of the identi- 


fied tasks within the specified time period. 


Mri texu OF Untewureseic UOCuMment “is Organized in*nine parts. Part 1 is 
an Introduction that summarizes relevant points made during the May 27, 1987 
meeting of the Executive Management of the Department. The charge and 
Peiierantvery une, TeasrnehoOrce, are Oiven,im Part 2..- Part. 3 .explains the 
relationship between anticipated products from the present effort and those 
identified in the Department's Pavement Management System. The scope of work 
is Ouc Lined in, Part 4. while Part 5S-provides a description of each activity 
Pacing Gbjective;stacicnale, specifie tasks, resources and deliverables. 
Part 6 explains the coordination of the various activities in the form of a 
Flow-chart and provides a month-dDy-month schedule as well as decision points. 
The participation of the various groups that compose the Task Force is given 
in Part 7. Part 8 provides a synthesis of activities and human resources 
needs for each group of the Task Force. Finally, Part 9 describes the home 
organization for the major component of this project that will be conducted 


within the Technical Services Division. 
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1. INTRODUCTION 


The development of a Comprehensive Infrastructure Maintenance Strategy 
(CIMS) that emphasizes cost effective preventive maintenance is a major goal 
of the New York State Department of Transportation. A plan for the Develop- 
ment of CIMS was presented to the Executive Management of the Department on 
May 27, 1987. The plan provided a statement of the problem, description of 
objectives, scope of work, specific tasks to be achieved and organizational 


alternatives for the development of CIMS. 


Included among the main progucts of CIMS are four major infrastructure 
management systems, namely; a pavement and shoulder management system; a 
bridge management system consisting of three subsystems, one for bridge decks, 
one for bridge superstructures and one for bridge substructures; a traffic 
control devices management system consisting of two subsystems, one for signs 
and one for~ signals; and a management system for roadside structures and 
appurtances. Each of the above systems will assess the condition of the 
infrastructure elements within its boundaries, identify available maintenance 
alternatives, estimate associated costs, and predict future condition and 
needs. For those elements of the infrastructure not contained within one of 
the above major systems, CIMS has provisions for the undertaking of a similar 


analysis which will result in appropriate guideline statements. 


During the May 27, 1987 meeting, considerable discussion was devoted 
toward establishing priorities in the development of the various products of 
CIMS. Commissioner White and other Department Executives expressed an inter- 
est in the early development and implementation of the pavement and bridge 
components of CIMS. Initial products of the Pavement Management System that 
have been developed for the Interstate System were embraced as valuable tools 
for the selection of highway projects by tne Regions. These initial products 
included the distress survey and the treatment selection guidelines based on 
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distress data. Although a systematic effort for bridges has not been initiat- 
ed yet, the consensus was that the existing bridge inventory system contained 
adequate information to accelerate a similar early development of the Bridge 


Management System. 


It was decided that the development of CIMS will be pursued on an incre- 
mental basis with emphasis placed on an early implementation of useful prod- 
ucts from the pavement and bridge management systems. The concept of CIMS as 
a total system and the development of appropriate expert systems were rein- 


forced as significant long term objectives. 


The impact of the accelerated development of CIMS in the light of other 
major Departmental Initiatives was also explored. Commissioner White stated 
that the highest priority is given to the Capital Program Planning Initiative 
followed by that of tne Management Information System (MIS). Because of the 
potential contribution to project selection and the overall capital program 
planning effort, the development of early products from the pavement and 


bridge management systems was included in the high priority list. 


A Task Force was appointed to develop detailed schedules and projected 
completion dates for early products on pavements and shoulders by July l, 
1987. The present document is the response to the above charge. 
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2. THE CHARGE AND MEMBERSHIP OF THE TASK FORCE 


The charge of the Task Force is to produce a work plan by July l, 1987 
for tne development of early products for the Department's Pavement Management 
Sore. iiese PIUUUCTS are tU be “Similar to "cCnose “developed”*’for the 
interstate system but applicable to pavements and shoulders of the entire 


State highway network. 


The Task Force appointed at the May 2/, 1987 meeting consists of the 


following individuals: 
Chairman: 


Donald N. Geoffroy, Technical Services Division, 7A-210 


Members: 


John E. Brentzel, Information Resource Management, 5-215 

WwW. Stearns Caswell, G.R.I.C. TASK FORCE, 4-115 

William H. Kikillus, Regional Design Engineer, Region 8 

Richard A. Malchow, Office of Strategic Planning 

and Management Systems, 5-511 

Jonathan M. Newman, Program Planning and Management Group, 5-514_ 
Louis Rossi, Planning Division, 4-115 

Jerome J. Thomas, Highway Maintenance Division, 5-217 
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3. THE POSITION OF THIS PROJECT WITHIN 
THE PAVEMENT MANAGEMENT SYSTEM DEVELOPMENT EFFORT 


During. the course.of this project, special efforts will be made to place 
early products of the various tasks within the framework of the Department's 
Pavement Management System. These early products include the raw data on 
distresses that will be surveyed at the state highway system and a preliminary 
treatment selection methodology based mostly on distresses. 


The relationship between products from this effort and those associated 
with the Pavement Management System can be seen schematically in Tables 1 and 
2. Table 1 has been taken from the October 28, 1986 briefing document enti- 
tled "Pavement Management System Development and Implementation" that was 
presented to Commissioner White and other Department Executives. It lists the 
various PMS activities, the products of each activity, the information provid- 
ed by each product anda the uses and users of this information. Table 2 has 
been prepared in the same format and lists only those early products that will 
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TABLE 1 
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DISTRESS TYPE; SEVERITY 











Products of PMS Activities 
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4. SCOPE OF WORK 


4.1 Overview 


The overall goal of this project is to develop and implement early 
products of the Department's Pavement Management System which will make it 
possible to determine the condition and needs for the pavements and shoulders 
of the entire state highway system. The general methodology and degree of 
detail with which this goal will be achieved are similar to those used for the 


interstate system. 


Thus, the physical condition of pavements and shoulders will be document- 
ed on the basis of the types of distresses tnat are present on each roadway 
section. The magnitudes of the various distresses will be determined using 
welipcetined scales, that consider both the severity and the extent’-of each 
distress. The needs of pavements and shoulders will be expressed in terms of 
the maintenance and rehabilitation treatments that are appropriate for each 
roadway section. This will be achieved using a template between distresses 
and treatments that will be developed on the basis of past practices and other 
experience available within the Department. Each recommended treatment will 


be associated with estimates of its expected service life and cost. 


4.2 . Statement of Objectives 


In Figure 1 is shown the diagram of objectives of the various activities 
that must be undertaken in order to achieve the goal of this project. Each 
block in the diagram lists a specific objective and is assigned a number that 
denotes its approximate order within the sequence of activities to take place. 
The diagram is organized in a manner that shows the relationship among the 


various objectives. 
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It is clear from Figure 1 that the successful completion of this project 
(Black 15) requires an ability to survey the condition of the entire network 
(Block 14) and a parallel ability to handle and analyze the large number of 
data (Block 13). Considering that the distress survey will document the 
condition of roadways at nominal lengths of 0.1 mile (as was the case with the 
survey used for the interstate system), the number of records that will be 
Droguceow.! Stue entire State system is to be .surveyed will exceed 160,000. 
This requires the estaplishment of some appropriate data management capability 
(Block 12). The latter will take into consideration the overall direction of 
the Department in computer hardware (IBM) and database software (ORACLE) and 
make provisions for a future transference of the data to be used in this 
project (Block 11). The development of the matrices among distresses and 
treatments (Block 10) requires a review and documentation of previous practic- 
es by the Department on treatments and estimation of their service lives and 
Bost> (Glock 9). 


In order to survey the condition of the state roadway system, an appro- 
priate distress survey methodology must be developed (Block 8). The final 
Survey will be the product of a pilot study (Block 7) that will validate and 
finalize the initial distress survey technique (Block 6). The latter requires 
the development of training and support capability for the field work of the 
surveyors (Block 5), establishment of data collection and handling methodology 
(Block 4), and specific operational guidelines (Block 3). Central to the 
distress survey are the measures of severity and extent (Block 2) of all 


identified distresses (Block 1). 








or x } yevaue ¢ eILide ne eon 
asy lene ob ap tneny os Ab Lids ialiemsg & 

Mi hui ; eee deeb: arid: tects gnizebLencl” Aba 
ey oo Yo arttpras lentmon ts eyewbean 































1 ee pages oe wes Aim; aay ptiieteve stejateinl stv xt fa } 
000, ad © ‘geo “en pavewalle sti Gd el aatzye etete o1/ tae ons 4 
iELbosgey ‘sen be Gmoz Yo insorte Lidsdes arta aex 
to roaster sn Soldat Lancs oon evs? (Liw tedvat erit. ae Wo 
rie (sulReNOS —. santezen bes (wer) etswOIs isiuqaes mi Simm 
2ind ol Pee 20 OF step ort M6 eoneisiene1? cmetut *¢ 10T4 mes) 
one eaguotpe its ‘enti aeatiden ets %o Jgnemoolsven eit . CLP aogl@) 2 % 

Jae, cagobvasy to eh: ies memioeb tne waive: 8 estiups: (01 Senay amt 
dhe sont sotvxde usng tn Adizenizee bra zinenjasz’ oo ina ‘yo 2 
ni | | Ae doo hie 
yrqge tao (neteNe “antinot Slade std to © i¢iheeo at? vaviwe’ ye070 | 
: saet (At: 08 OTR) Cegoisvep sd seu pont: sy tue eseti2io ate 
ons sep Liby aac JES. .! WIOLG) VE 2 iJ +. 10 it ( Pe 
rhuriey wadtel. sat .{@ sacle) eaupl: a egettel dh 
arid te sbtew BESET Gnd 267 Yobliqsges Jiogque ore Eninivsd TW 
yoolosmrien oriitinan bee ret72 wifes sieb Yo jioaneticsses 2 noes) 21m 
anid ‘Ga LS TIFSS: ce wWeele) 2onifebing Lanolseisqo 21 loagenane 4 
.. ‘pis te Coo sinehe) Jiates.cra yeinevee *: 


_ 


bole 
: fa i bs be 


5. DESCRIPTION OF ACTIVITIES 


1. OBJECTIVE: Identify Distresses 


1.1 RATIONALE: 


Certain distress types are necessary to assess the condition of 
pavements and shoulders and establish appropriate treatment 
methods for the non-interstate System. 


There are distinct differences between pavements and shoulders at 
the interstate system and those at the rest of the state system 
(e.g., drainage conditions, foundations, shoulder standards, 
etc.). Thus, distresses identified for the Interstate System are 
not directly transferable to the entire state system. 


tes SRSKS: 


1. List all possible pavement and shoulder distress types. 

2. Determine which distresses are the most significant and 
meaningful when assessing pavement and shoulder condition on the 
non-interstate system. 


3. Determine which distress assessments can be made with regard to 
the operational aspects of the survey. 


4 Determine which distresses can be readily observed and 
measured. 


5. Consolidate list to that of practically assessed distresses. 


6. Establish distress definitions. 


ioe aE SUURCES: 


ees 


Engineers with experience in pavement materials, shoulder 
specifications, highway foundation and design. 


4 people 
6 month time period 


Equipment - vehicle for field assignments 


DELIVERABLES: 


List of distresses for pavements and shoulders. 
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2. OBJECTIVE: DEVELOP MEASURES OF SEVERITY AND EXTENT FOR EACH DISTRESS 


Pe 


Zee 


2.4 


TYPE 


RATIONALE: 

Measurements are needed that consider distress severity and 
exrent sin order) to,describe and, quantify each distress type. 
Severity is associated with the different stages of pavement 
deterioration, while extent describes the length of each 
pavement and shoulder section that is affected by the presence 
of distresses. 

TASKS: 

dn Ret ine woe hinied Ons Oh ciustresses:. 

Ze-leskameasurement system in the field. 

3. Finalize distress measures. 


RESOURCES : 


Engineers well versed in the areas of pavement materials, 


shoulder specifications, highway foundation and design. 


4 people 


6 month time period 


Equipment - vehicle for field assignments 


DELIVERABLES: 


Measurement system of severity and extent for distresses. 
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OBJECTIVE: ESTABLISH THE OPERATIONAL ASPECTS OF THE SURVEY. 


Bind 


Leys 


WW 


oe 


RATIONALE: 


Operation techniques must be established to enable the gathering 
of the distress data. 


TASKS: 

Identify options available in connection with the different 
operational methods of collecting data, i.e., shoulder survey, 
laser or ultrasonic survey, photolog-based survey, sampling, 
BCC 

Determine whether a single methodology can be used to survey all 
highway subsystems (interstate, primary, secondary, parkways), 
or whether different methods are necessary for different 
subsystems. 

Evaluate operational methods and make recommendations. 


RESOURCES: 


Engineers well versed in the areas of pavement materials, 
shoulder specifications, highway foundation and design. 


4 people 

6 month time period 

Equipment - vehicle for field assignments 
DELIVERABLES: 


Operational procedures for the distress survey. 
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OBJECTIVE: DEVELOP DATA COLLECTION AND DATA HANDLING METHODOLOGY 


4.1 


RATIONALE : 


The establishment of an appropriate data handling methodology 
will allow a timely execution of the survey of the entire 
highway system and will ensure availability of data to all 


useTs. 


The development of communication ties will make it possible to 
transport distress data to other databases within the Department 
as required. 


4.2 TASKS: 


Establish detailed data collection and data  nandling 
requirements. 


Evaluate existing means of data collection and nandling. 


Modify existing means or develop a new data collection technique 


‘to meet requirements. 


Select appropriate equipment and software to use for data 
collection and handling purposes. 


Establish ability to transfer distress data to a permanent 
database. 


Design needed interface between the data collection tool in the 
field and the permanent database. 


Provide a code for the above design. 


Test and finalize the data collection and handling methodology. 


curing 2 
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4.5 RESOURCES:* 


~ 


TASK 


Detail data collection 
requirements 


Evaluate existing 
system and means of 
collection 


Modify existing system 
or develop new collec- 
tion system 


Select equipment and 
software to meet the 
requirements 


Establish ability to 
transfer distress 
data to database 


Design needed inter- 
Faces from equipment 
to database 


Code the design 


Test and finalize 
the data collection 
and handling 
methodology 


PERSONAL 


DESCRIPTION 


Pavement Engineer 
System Analyst 
Data Analyst 


Pavement Engineer 
System Analyst 
Data Analyst 


Pavement Engineer 
System Analyst 
Data Analyst 


System Analyst 


System Analyst 
Programmer Analyst 


System Analyst 
Programmer Analyst 


Programmer Analyst 


Pavement Engineer 
Data Analyst 
Programmer Analyst 


DURATION 
MANPOWER (MONTHS ) 
3 1/4 
3 1/4 
3 7? 
l 1/4 
2 1/4 
2 es, 
Bi 1 
3 vi; 


MAN 
MONTHS 


3/4 


3/4 


1-1/2 


1/4 


ive 


*The resources required for this activity have been estimated by the Technical 


Services Division 
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4.4 DELIVERABLES: 


1. Automated data collection system to be used for the distress 
survey. 


2. Automated procedure for transferring data from collection system 
to interim and final database systems. 


ees 





5. OBJECTIVE: DEVELOP TRAINING AND SUPPORT CAPABILITY 
5.1 RATIONALE: 


- Training and other support is necessary to execute a valid and 


successful distress survey. 
eo2 AAOKS: 


1. Develop a training program which describes the operations of the 


distress survey. 
Z. introduce the value and purpose of the survey. 
3. Teach the meaning of scales of the distresses. 
4, Describe responsibilities of raters. 
Ds Explain operating procedures. 
6. Develop rating certification to check the competency of trainees. 
Deo me SUURCE OS: 


- Engineers intimately familiar with the survey to train raters 


who are generally technicians. 
- 4 people 
- 1 month 
- Equipment - training support vehicle, equipment, etc. 
5.4 DELIVERABLES: 


- A Training Manual 
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6. OBJECTIVE: DEVELOP INITIAL DISTRESS SURVEY METHODOLOGY 


Go 


RATIONALE: 


The initial distress survey must be developed for trial purposes 
prior to the final distress survey. This objective is a synthe- 
Sues OF the initial distress survey that covers Objectives 1 
through 5. 


ae ake Oe 


ee 


6.4 


Review the products of objectives 1 through 5. 


Develop procedures for the distress survey. 


Document the methodology for the survey. 


RESOURCES: 


Engineers and data analysts 


- 4 people 


2 months 


Computer 


DELIVERABLES: 


Documented methodology for the initial distress survey 


First version of Distress Manual 
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7. OBJECTIVE: CONDUCT PILOT STUDY AND VALIDATE SURVEY METHODOLOGY 


resi 


vez 


re; 


7.4 


RATIONALE: 


The pilot study is a test of the initial distress survey devel- 
oped under Objective 6. 


TASKS: 


1. Assemble and train a team of pavement and shoulder raters. 


2. Conduct the initial distress survey on representative pavement 
and shoulder sections. 


3. Evaluate the validity of the condition data recorded by the 
survey. 


RESOURCES : 


Engineers and technicians 


4 people 


1 month 


Equipment - rating vehicle 


DELIVERABLES: 


Findings of pilot study 


Repeatability of the survey 


Examples of distress data and analysis 
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8. OBJECTIVE: DEVELOP FINAL DISTRESS SURVEY METHODOLOGY 


8.1 RATIONALE: 

- The final distress survey methodology will be used to determine 
the condition of the pavements and shoulders of the state highway 
system. 

Sr lASKS: 

ie Evaluate the results of the pilot study. 

2. Make necessary revisions and adjustments. 

3. Finalize training manual and rater activities. 

4.) | CONCUCU, TEaining of tne rating crews. 

Be) BRE OUURCES: 

- Regular engineering staff and rating technicians 

- 28 people : 4 engineers and 24 technicians 

- 2 months 

- Equipment - computer 

8.4 DELIVERABLES: 


- The final distress survey and operational guidelines to be used in 
determining the condition of the state highway system. 
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9. OBJECTIVE: ESTABLISH TREATMENTS, SERVICE LIFE AND COST/MILE 


Bail 


Pak 


RATIONALE: 


- The collection, evaluation and documentation of all information 


available in the Main and Regional Offices are required in order 
to determine probable causes of distresses, treatment 
alternatives, expected service lives and estimated costs. 


The above information is a necessary step for the development of 
distress-treatment. 


TASKS: 





1. Identify and access sources of information on treatments, service 
lives and costs for pavements and shoulders. 


2. Obtain available records on highway construction and treatment 
histories. 


3. Identify locations (geographical) of records on the highway 
system. 


4. Validate appropriateness of treatments from records available 
within the Technical Services Division, Highway Maintenance 
Division, Regional Offices and Residencies. 


5. Describe treatment options for various distresses. 


6. Establish estimates of service lives of treatments from available 


records. 


7. Provide estimate of cost per mile for each treatment alternative. 


J.) Be OUnL eos 


- 5 engineers for 3 months 
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9.4 DELIVERABLES: 


ie Table of treatments 


ae Estimates of service lives 


3. Estimates of cost per mile 
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10.4 


OBJECTIVE: DEVELOP MATRICES BETWEEN DISTRESSES AND TREATMENTS 


RATIONALE: 


A systematic approach is needed to determine the most appropri- 
ate treatment for the condition of each section of the state 
highway system. 


TASKS: 


1. Develop treatment matrices for rigid, flexible and overlayed 
pavements and shoulders that include estimates of costs and 
expected lives. 


2. Determine whether different sets of matrices are warranted for 
different classes of roadways (primary, secondary, parkways, 
urban vs. rural). 


RESOURCES : 


Representatives from Technical Services Division, Highway 
Maintenance Division, Regional Offices and Residencies. 


5 engineers - 1 month 


DELIVERABLES: 


A matrix for each pavement and shoulder category based on road 


classification. 
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11. OBJECTIVE: IDENTIFY DATA TYPES 
- 11.1 RATIONALE: 
- It is essential to design a database that is flexible, can answer 


questions posed by users, and can be accessed by many users and 


divisions. 





- The development of data types requires an appropriate database 
design. This design is accomplished through an effort involving 
both user groups of the data and computer specialists. 


- A proper database design will allow flexibility in the data 
inquiry capabilities. 


ae ee inoKS: 


l. Establish representative user group. 

2aorGonduct interview of users. 

3. Develop preliminary data model. 

4. Meet with user group to review model 

5. Alter and revise data model as required. 

6. Identify all data items to be incorporated into data model. 
7. Normalize the data into the model. 

8. Prepare preliminary data dictionary. 

9. Review data dictionary. 
10. Revise and finalize database. 


11. Complete design and data dictionary. 
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TASK DESCRIPTION MANPOWER (MONTHS ) MONTHS 
1. Establish representa- Chief Programmer : 1/4 1/2 
tive user group System Analyst 
committee (data base design) 
Z. Conduct interview Chief Programmer 7 1 1 
of users System Analyst 
(data base design) 
> members of user 
group 
3. Develop preliminary 2 Le 1 
data model 
4. Meet with user group iy 1/8 7/8 
committee to review 
data model 
5. Alter and revise data 2 1/4 1/2 
model as required 
6. Identify all data 7 1/2 3-1/2 
items to be incor- 
porated into data 
model 
7. Normalize the data 2 wee 72 
into the model 
8. Prepare preliminary 2 1/4 Ly 
data dictionary 
9. Review data dictionary 7 1/4 1-3/4 
Ji. Revise and finalize 2 1/4 Uf 
database and complete 
activity 


11.4 DELIVERABLES: 


A database to be used for the analysis and reporting requirements of this 
project that is compatible with other systems within the Department. 


* The resources required for this activity have been estimated by the 


Technical Services Division 
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OBJECTIVE: ESTABLISH DATA MANAGEMENT CAPABILITY 


diesel 


Li eZ 


RATIONALE : 


The establishment of data management capability will allow the 
data generated in this preliminary study to: (a) be shared with 
and utilized by other systems currently under consideration or 
development (i.e. the Highway Database System); and (b) be 
combined, to the extent needed, with other existing data in the 
Department. 


The Department has decided to bring about a _ standardized 
configuration for software development. Key elements of this 
standardization are the selection of Oracle as the database 
software standard and IBM as the mainframe computer. The work 
performed in this preliminary methodology will ensure an ability 
to transfer products to this environment. 


TASKS: 

1. Identify all types of computer hardware involved among all user 
groups and divisions. 

2. Identify the communication bridges to each computer. 


3. Prepare lists of software to transfer data. 


4. Identify the individual sources of data to be transferred 
(described previously in Objective 11). 


5..Design computer -codes to allow data transfer to the target 
machine and software (IBM & ORACLE Database) 


6. Prepare the schemes to achieve packing up data, security of 
data, and user access. 
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TASK 


identify all types of 
computer hardware 
involved among all 
user groups and 
divisions 


Identify the communi- 
cation bridges to 
each set of computers 


Prepare lists of hard- 
ware or software to 
transfer data 


Identify the individual 
Sources of data to be 
transferred (from 
Objective 11) 


Design computer codes 
to allow data transfer 
to the target machine 
and software (IBM & 
Oracle database) 


Prepare the schemes to 
achieve backing up data, 
security of data, and 
user access 


PERSONAL 


DESCRIPTION 


Chief Programmer 
System Analyst 


Chief Programmer 

System Analyst 
Communication 
Engineer 


System Analyst 


Chief Programmer 


System Analyst 
Programmer 


Chief Programmer 
Programmer (2) 


Chief Programmer 
System Analyst 


DURATION 
MANPOWER (MONTHS ) 
2 bia 
3 3/4 
1 1/4 
3 We 
3 Al 
D ii 


2-1/4 


1/4 


3/4 


*The resources required for this activity have been estimated by the Technical 


Services Division 
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12.4 DELIVERABLES: 


- . Completed communication paths to transfer data among all different 
types of computer equipment in the Department 


- A plan for the security of and access to data 
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OBJECTIVE: DEVELOP SOFTWARE TO ANALYZE CONDITION AND PRODUCE TREATMENTS, 


ee 


ee 


SERVICE LIVES AND COSTS 


RATIONALE: 

The development of software is necessary to store, analyze and 

manipulate the distress data into the form of various reports. 

The reports will establish the recommended treatments for the 

surveyed pavements and shoulders, and will assign service lives 

and cOStss#etom these treatments. The software will be in 

standardized form (i.e., Oracle database and IBM mainframe) so 

that it is compatible with other departmental systems. 

TASKS: 

1. Summarize the software already developed for the Interstate 
Distress Survey. 


2. Modify and expand the Interstate Distress/Treatment software to 
accommodate information on the entire highway system. This 
will be done in accordance with the task requirements set forth 
in 0bjeeuives 4,. 11, and 12. 


2. Complete the software needed to produce reports useful to the 
VaLONemtioerS. “tuo ds “aiiciparcurmtnat these reports will 
include: Section Reports, Residency Route-Section Reports, 
Residency Treatment Reports, Residency Summary Reports, 
Regional Residency Summary Reports, Regional Treatment Summary 
Reports, Statewide Route Summary Reports, and Statewide 


Treatment Summary Reports. 


RESOURCES : * 


Do ViswecertCule sto provide, at the .present time, - resource 
requirements for this objective. However, it is estimated that 
the manpower identified under Resources in Objectives 11 and 12 
will be adequate for the purposes of this project. 


DELIVERABLES: 


Standardized software which is capable of reporting to the various 


users the condition and needs of the state highway system. 


*The resources required for this activity have been estimated by the 


Technical Services Division 
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14. OBJECTIVE: SURVEY THE CONDITION OF THE ENTIRE NETWORK 


14.1 


14.2 


14.3 


~14.4 


RATIONALE : 


The developed distress survey will be used to collect distress 
data that will establish the condition of the pavements and 
shoulders of the state highway system. 

TASKS: 

1. Survey pavements and shoulders of the state highway system. 


2. Record and handle distress data. 


3. Transfer data to Main Office. 


RESOURCES: 


Rating teams from Main and Regional Offices 

28 persons - 8 teams with 3 rating technicians + 1 Main Office 
team with 2 technicians + 2 engineers 

4 months 

Equipment - rating vehicle 


DELIVERABLES: 


Distress data of pavements and shoulders for the designated routes 


*The resources required for this activity have been estimated by the 


Technical Services Division 
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15. OBJECTIVE: DETERMINE CONDITION AND NEEDS FOR PAVEMENTS AND SHOULDERS OF 
NYS HIGHWAY SYSTEM 
oars RATIONALE: 
- Documentation of the condition and needs (in terms of required 
treatments and costs) of the state highway system is the ultimate 
goal of this project. 


Lee TASKS: 


1. Analyze the collected distress and other data and establisn needed 


treatments, expected lives and costs. 


2. Produce reports on the condition of the pavements and shoulders of 


the entire state highway system. 
1 RESOURCES : 
- Engineers and computer programmers 
- 8 persons 
- 4 months 
- Equipment - computer 
1S 4 DELIVERABLES: 


- Reports on condition and needs of the pavements and shoulders of 


the state highway system 
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6. SCHEDULE OF ACTIVITIES 


Figure 2 shows the flow chart of the activities of this project. Each 
activity is identified with its name and number in a manner consistent with 
the diagram of objectives (Figure 1). Blocks described as "dummy" are auxil- 
lary and are used for the sole purpose of running the computer program that 
produces the schedules and critical path for this project. 


The month-by-month schedule of the various activities of this project is 
shown in Table 3. The time schedule begins of the project approval date and 
ends at the date of completion of the reports on the condition and needs of 
the NYS highway system. Shown in Table 3 are activity durations (in months) 
as well as the durations of preliminary work and allowable delays (i.e., delay 
that will not affect the final completion date of the project). 


The last row of Table 3 indicates the times of three major decision 


points. A brief description of each decision point is given below. 
Decision Point l 


Tne first decision point will address the manner in which the entire 
state system will be surveyed. By that point in time, the mechanical aspects 
of the survey will have been developed. These include the identification of 
meaningful pavement distresses, measuring scales, and survey operations. 
Also, preliminary work will have been completed on determining treatments, 
service lives, costs, identification of data types to be used, and the estab- 


lishment of data management capabilities. 
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Decision Point 2 


. The second decision point will address the analysis and reporting methods 
on condition and needs of the state highway system as well as the development 
of appropriate software. By that point in time, the methodology of the survey 
will have been developed along with treatments, service lives, costs, condi- 


tion/treatment matrices and data base management capabilities. 
Decision Point 3 

The third decision point will address future developments in the Depart- 
ment's Pavement Management System. By that point in time, the early products 


associated with the survey, analysis and reporting of the condition and needs 


of the state system will have been completed. 
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7. PARTICIPATION OF VARIOUS GROUPS 


In TadDle 4 is shown the manner in which the various groups that compose 
Enéewtask Force will) participate ifthe activities’ iof»this project. The 
determination of this participation format was made during the Task Force 
Meeting of June 22, 1987. Each activity has a Lead Group denoted by an X with 
a circle and Member Groups denoted simply by an X. 


It can be seen from Table 4 that the Technical Services Division has the 
lead role in the activities associated tne Engineering/Technical aspects of 
the project. The Planning Division has the lead in the data collection and 
handling methodology and in conducting the survey. Finally, the IRM group has 
the lead in activities concerned with computer software and associated data 


management requirements. 
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1. . TECHNICAL’ SERVICES DIVISION 


~wNne 


8. SYNTHESIS OF ACTIVITIES AND REQUIRED HUMAN RESOURCES 


ACTIVITY 


eNO N 


Mainiied 22,16 


MANPOWER 


~wNw wen 


3 Engineers 
2 Technicians 


MONTH-BY-MONTH LIST OF ACTIVITIES AND REQUIRED HUMAN RESOURCES 
FOR TECHNICAL SERVICES DIVISION 


MAN MONTHS 


were rr OE 


9 Engineering 
6 Technician 


Maan ,i2. 2 
Prelim: -o,6 ieee 


3 Engineers 

2 Technicians 
Support Person 
diol? 


9 Engineering 
6 Technician 
3 Support 


Masticad to, 10,711 
Prelim: 12 


3 Engineers 
Support Person 
we be 


12 Engineering 
4 Support 


Main :~55-65-74-8,;--12 
Prelim: 13 


3 Engineers 

2 Technicians 
Support Person 
UZ FOLLO 


18 Engineering 
12 Technician 
6 Support 


Mains--135-14 
Prelim: 15 


J-ENGLACErS 

1 Computer Person 
Support Person 
Us 


15 Engineering 
5 Computer 
5 Support 


ee ee es ee ee ee ee eee ae ca eee ee es ee ee ee me ee ms ee ee ee es ee ee aes ee ee ee ce ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee we ee ee ee ee ee 


MaInsol5,) 16 


TOTALS 


4 Engineers 
2 Computer People 


4 Engineers 

2 Technicians 

2 Computer People 
1 Support Person 


a ene 


16 Engineering 
8 Computer 


79 Engineering 
24 Technician 
13 Computer 
18 Support 
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2. PLANNING DIVISION 


he eee 


FOR PLANNING DIVISION* 


ACTIVITY 


~~ 


Main: See7et5 


MANPOWER 


Ca tat Atte ht hd 


sp 


MONTH-BY-MONTH LIST OF ACTIVITIES AND REQUIRED HUMAN RESOURCES 


MAN MONTHS 


Ce Re he hte A he 


Maan: 1, 2yae 


Support Person 
le pate ee Lee Le 


Maine 4, to ele 
Prelim: 12 


1 Engineer 

1 System Analyst 

1 Data Analyst 

2 Programmer Analyst 
Support Person 
11,412 


Engineering 
System Analyst 
Data Analyst 
Programmer Analyst 
Support 


MAINS 5, Gymevana eee 
Prelim: 13 


Support Person 
SO yao ee LO 


Support 


Main: 13, 14 
Prelim: 15 


1 Engineer 

24 Technicians 
Support Person 
th 


Engineering 
Technician 
Support 


Main: 15, 16 


TOTALS 


15, 16 


TeEngineer 
1 System Analyst 
1 Data Analyst 
2 Programmer 
Analyst 
24 Technicians 
1 Support 


120 
fie 


*Human resources estimated by the Technical Services Division 


= 38 x 


Engineering 
System Analyst 
Data Analyst 
Programmer 
Analyst 
Technician 
Support 
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3. REGIONAL GROUP 


MONTH-BY-MONTH LIST OF ACTIVITIES AND REQUIRED HUMAN RESOURCES 
FOR REGIONAL GROUP 


MONTH ACTIVITY MANPOWER MAN MONTHS 
0-3 Main: 1, ay 74 Support Person 3 Support 
Prelim: °9 7 
3-6 Main: 1, 2.98 Support Person 3 Support 
erelig: 9, ils s 9 


6-10 Main: 4, 9, Paws Support Person 4 Support 
Prelim: 12 9,610 
10-16 Matas 5, 6G, My terte BowpDOTt Person 6 Support 
Prelim: Lo Ss: 
16-21 Main: 13, 14 Support Person 5 Support 
Prelim: 15 ba, \h> 
21-25 Main: 15, 16 Support Person 4 Support 
LD 440 
TOTALS leSupport eRerson 25 Support 
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4. 


HIGHWAY MAINTENANCE DIVISION 


~nwnneN 


MONTH-BY-MONTH LIST OF ACTIVITIES AND REQUIRED HUMAN RESOURCES 


FOR HIGHWAY MAINTENANCE DIVISION 


ACTIVITY 


Ce ee ee he ded 


Maint 1s 23.9 


MANPOWER 


~nw~NNwnNnNnn 


Support Person 
Lethe a se 


MAN MONTHS 


~ON NNN NN 


Main: 1; 27 35 


Prelim: 9; Jy 22 


Support Person 
ILO AS PRE, 


3 Support 


Main: 4; 9; Boy or 


Prelim: 12 


Support Person 
es by eal 


Main: 5; 67 77 ee 22 


Prelim: 43 


Main: 157044 
Prelim: 15 


Support Person 
$a, 15 


5 Support 


Main: 15; 16 


TOTALS 


15, 16 


1 Support Person 


ey tes 


19 Support 
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PROGRAM PLANNING AND MANAGEMENT GROUP (PPMG) 


MONTH-BY-MONTH LIST OF ACTIVITIES AND REQUIRED HUMAN RESOURCES 


6 FOR PPMG 
MONTH ACTIVITY MANPOWER MAN MONTHS 
0-3 Mains ly 23 2 N/A N/A 
Pretim: 9 
3-6 Machel 2 ee N/A N/A 


erelim: (9; cite 


6-10 Mawns'4 #9) ee) N/A N/A 
erelimn: LZ 
10-16 Maill: 3; O,eneawrne N/A N/A 
Prevom? +19 
16-21 Main: 13, 14 Support Person 5 Support 
Prelim: 15 15 
21-25 Main: 15, 16 Support Person 2 Support 
15 
TOTALS 1 Support Person 7 Support 
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| 6. INFORMATION RESOURCES MANAGEMENT (IRM) 


MONTH-BY-MONTH LIST OF ACTIVITIES AND REQUIRED HUMAN RESOURCES 


FOR IRM* 
MONTH ACTIVITY MANPOWER 
0-3 Main: 1 yeZamee N/A 
Prelim, )s 
3-6 Main: 1, 2593 1 Chief Programmer 3 
ere Lim: , Site 1 System Analyst & 
5 Member User Group ate 
2 Programmer 6 


6-10 Main: 4, °9 
erelim: 12 


1 Chief Programmer 4 
1 System Analyst 4 
1 Communication Eng. 4 
5 Member User Group 20 
2 Programmers 8 
Support Person 4 4 


10-16 Maite 5} OF °7@uosere 1 ChisT Programmer 2 
Prelims 1 System Analyst 2 

1 Communication Eng. 6 

2 Programmers 4 


16-21 Malis: Loi geee 1 Chief Programmer = 
Prelims 15 1 System Analyst 5 
2 Programmers 10 
Support Person 5 
ahs 


21-25 Mains 9.55 ele Support Person 4 
> 


TOTALS 1 Chief Programmer 14 
1 System Analyst 14 
1 Communication Eng. 10 
5 Member User-Group 35 
2 Programmers 28 
1 Support Person 18 


*Human resources estimated by the Technical Services Division 


wiley Me 


MAN MONTHS 


CE A he ee ee ed 


Chief Programmer 
System Analyst 
Member Group 
Programmer 


Chief Programmer 
System Analyst 
Communication Eng. 
Member User Group 
Programmer 
Support 


Chief Programmer 
System Analyst 

Communication Eng. 
Programmer 


Chief Programmer 
System Analyst 
Programmer 
Support 


Chief Programmer 
System Analyst 
Communication Eng. 
Member User Group 
Programmers 
Support Person 
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OFFICE OF STRATEGIC PLANNING AND MANAGEMENT SYSTEMS (OSPAMS) 


MONTH-BY-MONTH LIST OF ACTIVITIES AND REQUIRED HUMAN RESOURCES 


. FOR OSPAMS 
MONTH ACTIVITY MANPOWER MAN MONTHS 
0-3 Mati Ls eee N/A N/A 
Prelim: 9 
3-6 MELied 5 2m N/A N/A 


SreLinces, gis lZ 


6-10 Matna2"4,49, 10, 11 N/A N/A 
Prelim: 12 
10-16 Marthe, 6, 7, 6, 12 N/A N/A 
prelim: JS 
16-21 Marae Looe 4 Support Person > SUppORE 
Prelim:, 15 (D5 
21-25 Malini o4 LG Support Person 2 Support 
LS 
TOTALS 1 Support Person 7 Support 


e/g, See 
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8. THE GOVERNOR'S ROADWAY IMPROVEMENT COMMITTEE (GRIC) TASK FORCE 
MONTH-BY-MONTH LIST OF ACTIVITIES AND REQUIRED HUMAN RESOURCES 


. FOR GRIC TASK FORCE 
MONTH ACTIVITY MANPOWER MAN MONTHS 
0-3 Main? si zon N/A N/A 
Prelim: 9 
3-6 Magn: 1fa2, N/A N/A 
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6-10 macs 4 Oye N/A N/A 
prelim: 12 
10-16 aa ie > fe hOsear ty ee N/A N/A 
Peelims 13 
16-21 Main: 13, 14 Support Person 5 Support 
Prelim: 15 15 
21-25 Main: 15, 16 Support Person 2 Support 
13 
TOTALS 1 Support Person 7 Support 
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9. ORGANIZATIONAL PLAN 


Figure 3 outlines schematically the home organization of the component of 
this project that will be conducted within the Technical Services Division. 
The development team will be housed in the Soil Mechanics Bureau and will be 
linked with the Highway Design and Construction Section. The latter will 
assist the effort with its knowledge in pavement engineering, shoulder speci- 
fication and performance, and established access to relevant expertise and 


records in the Regions and Main Offices. 
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